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1 . I, Tim Tovmeft, a citizea of the United States, residing «t BridgewflJ«r R4 
' Biimin^am, Al 35243, deckre thst 

2. I have aPh-D- degree in Microbiology txtm the University of Tennessee in 
Knopcvilie. I have been conducting rcseerch in ttie field of Molecular Genetics since 1982 and 
am a co-authoi' of at least 50 publications relating tobcmoglobiii and hemoglobin traosgenesis. I 
am cuirmtly professor and Chaiiman of the Department of Biodicmistry and Molecular Geactics 
Bt the Unjvetsity of Alabama at BinniafiJiam. 

3. I am a co-invenior of the mibjcct matter in United States Patent Application No. 
OS/961.443. 
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4. ite„».l»ritl«OB»Acli»d«MD«-»»»,2001.«i'™!l«»e 

foUowins pnhlicalions: 

a. MullinsaiulMultos. "Perspective Series: Molefiuliir Medicine in 

Genetioiiny Engineered Aiumds TtanBgeneoB m the 

M«nma3$."J. CTn. W, 98(11) 537-840 (1»6) C'Mullins") 

K WflUetaL/'Transgenic Livestock: Progress and PiDSjK^ 

Future." Thfiriogenology 45:57-68 (1996) T Wall") 

Cumait Opinions InBiotechnology. 3:548-553 (1992)rKappcl") 

d. strojek and Warier. "The Use of Transgenic Animal Techniques &r 
Livestock Improvement," Genetic EnglneerinB: Principlea and Methods, 
10:221-246 Plenum Press, (1988) ("Strojelcr) 

e. Giovsfeld F. ct al., "Position-indqpendcot, high level acpressinn of the 
human beta-gloWn gene in liansgenic mice.- Cell 51 :975-985 (1987) 
("Crosvfeld") 

£ P8fiztyetaL."LethidiKhalaas86mia created by gene targeting in mice and 
it8genetici«icue."lM£te^."(l)^3-9(1995)C'Paszty") 

g. Ciavatta et aL "Mouse model of human p° {halass6nria:Targeted deletion 
of tlie mouse p"*" - and p"^globSa genes in ensbiyonic stem cells," ES2S» 
W«t1. Accd. Sci.U SA92;9259.9263 (1995) C'Ciavatta") 

h. Buhin.«al..Hjpo;tU-indueedlnVivoSiolclingofTte»sanicMoi»seE«d 
Cells." dir.. Invest . 87:639-47 (1991) r Rubin") 

i. Fabry etal. "A Second Generation -ftansgenic Mouse Model Expressing 
Bolh Hcmoglohin S (HbS) and HbS-Antincs Results in Increased 
Phenotypic Severity." Elaai 86:2419-28 (1995) 
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5. After icviowing the Office Action dated Deoember 10, 2001, 1 understaad that the 
cxammer bcHcves that 1) hemoglobin transgcne oxpnssaion is not predictable in mammalfi other 
than mice, and 2) switching constructs are required for all hemoglobin tranBgenes. 

6. The Beta Globin Locus Control Rjegion (LCR) sequences provide high level, 
position ind^TOdent expression. As referenced in MulHna and Mullins above. LCRs have been 
used to express tnmsgencs al high Icvale in species other than mice. In partiouJar, the Beta 
Globin LCR baa been used to produce high leryels of human alpha and beta globin in transgenic 
pigs (See Swanson et al,, and Sharma ct al., Appendix A and B)). 

7. Hemoglobin is an intracellular protein which functions in oxygen delivery. 
Levels of hemoglobin thai ft,m 10 to 14 grams per deciliter are consistent with relatively 
normul physiology and levels as low as 7 grams per d^ihter can sustam life. Therefore, 
Tdfllively wide variations of hemoglobin concentration can be tolerated in mammals. On ^ 
other hand, wide variations of the concentrations of secreted proteins art not well tolerated. This 
is particulady true of hormones. The levels of hmmones arc ti^tly r^ated in mammals 
because oFtheir potency. Since small quantities of hormones can have m^or phenotypic effcctB 
because of their veory nature, the producrtion of animals Kg)resfiing trsnsgemc hormones is much 
less predictable man the production of animals expressing non-hormonal transgenic intracellular 
proteins. The initial publications oflarge animal transgenics involved the expression Of 
hormones, and these animals were abnonnat However, large animals that eacpiess human 
hemoglobin are normal. For ex3mple, Swanson et al. and Shanna et al, (Appendix A) indicate 
that iiansgijnic hemoglobin was expressed at physiologicany acceptable levels. 

8- The production of mioe that survive on human hemoglobin is predictive of the 
survival of larger mammals. The physiology of *he mouse is more diftont from hlmm than is 
the physiolo^ of die cow or aheqp and humans. The high roetaboHc rate of the mouse requires 
fifTjcdent oxygen delivery and the oxygto affinity of mouse and arc significantly 

difftfftmt. Tlierefore, we could not predict that the mouse would survive on human htmoglobin. 



3- 




P 05 



ATTORNBy DOCKET NO- OSllB.OOOTUA 
Ai lUiuNO 08/961,443 

Howevff, toe fact thiunuoe did survive «cludvelyonl«unanto^^ 
predictable that large animBls would also survive solely on hemoglobin. 

. 9 Switd«i,8ce«i£truct8arei^reqdi«df(^aUhemoglobintransgen:s.W 
ooiJStmct thai switches from humimgaBm(fetal) to human beta(^^^^^ 
d«vriopmentwh«p««»aci«gourn,o««modclofaiekkcdldi«6a«. In this e«e. the 
wuctionofh^fetd hemoglobin is importantto inhibit red ceUsicU^^ 
development and in new horn animals. When ftnonnal adult beta globing«ie la lidccd to *e 
LCR^nomudadnlt hemoglobin iasjiitbesized in the fel«a and «ewbam and these ammaba« 

noixnal. 

10. I arther declare that all statproentB made heroin of my own knowledge are true, 
and that all statemrats made on to&imatbn and belief are believed to be true; and further, that 
toese amemertswere made with thetaowledge that willful fyac statements andlfaeto^ 
pwnshableby fine orimprlsomncnt.orhoth.undBr § 1001 of Title 18 of the Uni»i States Code 
and that such willfUlfelae statements mayjeepa«li« the VaUdity of the aw^ 

or any pstcnt issuing therefrom. 



Tim ToTHiea, PluD- 
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